As a continuation of our studies in heterocyclic compounds [1] [2] [3] [4] we investigated the reaction of halogeno-p-benzoquinone with o-amino benzenethiol. Pure 5-hydroxy-6-chloro-10-trifluoromethyl-12H-benzo Reduction of bis(4-trifluoromethyl-2-nitrophenyl)disulphide in acetic acid with zinc dust and hydrochloric acid provided 80% of the zinc mercaptide 5 of 4-trifluoromethyl-o-aminobenzenethiol.
The reaction 6 between the zinc mercaptide and 2,3-dichloro-1,4-naphthoquinone, followed by oacylation and alkylation of the resulting 6-chloro-10 -trifluoromethyl -12H -benzo [a] phenothiazin -5 -ol (2) provided the 5-acyl and alkoxy derivatives (3-7) (Table I) .
It was of interest to observe that acetylation 7 of 1 and 2 under ordinary condition with different acetylating agents gave identical products i.e. o-acetyl while more vigorous conditions were required to give o-, w-diacetyl derivatives (3) (4) .
Conversion of the 5-acyl and alkoxy benzo[a]-phenothiazines (3-7) to the corresponding 7-oxide was effected in the usual manner by treating with hydrogen peroxide. Instead of desired reaction deacetylation of 4 occurred with formation of 9 in 67% yield by hydrogen peroxide.
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Experimental
IR Spectra were recorded for KBr wafer with a Beckman IR-4 Spectrophotometer. 2,3-Dichloro-1,4-naphthoquinone was prepared by the procedure described by ANGELLETI and PIRONA 8 . Commercial 4-chloro-3-nitro-benzotrifluoride was converted to disulphide by the method described by KIPRIANOV 9 . The purity of the compounds was tested by tic on silicagel G (Merck) in various non-aqueous solvent systems. All melting points are uncorrected.
6-Chloro-10-trifluoromethyl-5 H-benzo [a] -phenothiazin-5-one (1)
A mixture of 11.23 g (0.025 mole) of zinc salt of 2-amino-4-trifluoromethyl-benzenethiol and 14.06 g (0.056 mole) of 2,3-dichloro-1,4-naphthoquinone in 100 ml of dry ethanol was stirred for one hour at room temperature and then heated under reflux for 3.5 h. After cooling at room temperature the solid which formed was collected by filtration, washed with ethanol, hot water, and finally with cold methanol. The red orange solid was extracted with 3 1 of boiling dichlorobenzene and the extract were concentrated to give 1. Recrystallisation from toluene provided an analytical sample as orange red needles.
6-Chloro-10-trifluoromethyl-5 H-benzofaJphenothiazin-5-ol (2)
A mixture of 21.93 g (0.06 mole) of 1, 15 g of sodium hydrosulphite in 75 ml of water and 750 ml of acetone were stirred and heated under reflux for 2 h. The mixture, which had turned from red to colourless, allowed to cool and poured into a solution of 50 g of sodium hydrosulphite in 2.5 1 of water and the resulting yellow-white solid was dried in vacuo and crystallised from benzene-ligroin (60-80°) to give 2. The location, shape and intensity of this band suggestive of a zwitterionic structure involving the amino and phenol groups.
5-Acetoxy-6-chloro-10-triflitoromethyl-12 H-benzo [a] -phenothiazine (3)
Method-A froml: A mixture of 1.39 g (0.004 mole) of 1, 20 ml of acetic anhydride and 1 ml pyridine was stirred with excess of zinc dust for 15 minutes. The solution cooled, filtered, poured on to ice, extracted with chloroform and extracts were washed with water, dried, concentrated and finally crystallized from benzene-ligroin (80-100 °C) to give 3.
Method-B from 2: A mixture of 3.42g (0.009mole) of 2, 35 ml of pyridine 0.2 g of sodium hydrosulphite and 0.93 ml of acetic anhydride was stirred for 2 h at room temperature, concentrated to 25 ml poured into 500 ml of water. The resulting solid collected washed with water, dried and crystallized from benzene-ligroin to give 3 as white needles.
5-Acetoxy-12-acetyl-5-chloro-10-trifluoromethylbenzo[a]phenothiazine
A mixture of 3.68 g (0.01 mole) of 2, 50 ml of glacial acetic acid, 50 ml of acetic anhydride and 0.4 g of sodium hydrosulphite was heated under reflux for 4 h. The solution was concentrated to 50 ml, poured into 500 ml of ice cold water and adjusted to pH 10 with 20% sodium hydroxide solution. The resulting solid was extracted with ether, washed with water and dried (MgSo4). Removal of solvent left a tan oil which on trituration with petroleum ether gave 4 as pale yellow solid.
Repeated crystallisation from ligroin (90-110°) provided as glistening white crystals.
5-Isopropoxy-6-chloro-10-trifluoromethyl-12 Hbenzo[a]phenothiazine
To a mixture of 3.68 g (0.01 mole) of 2, 0.5 g of sodium hydrosulphite and 15 ml of 10% ethanolic potassium hydroxide solution was added 1.75 g (0.014 mole) of 2-bromopropane. The reaction mixture was heated under reflux for 6 h and the resulting red suspension was poured into 200 ml of cold water. The yellow solid which was separated, washed well with water, dried and crystallised from benzene provided 5 as shining yellow plates.
-Be nzoyloxy-6-chloro-10-trifluoromethyl-12 IIbenzo[a]phenothiazine (6)
Prepared similarly as 5 using 3.68 g (0.01 mole) of 2, 0.5 g of sodium hydrosulphite, 15 ml of 10% ethanolic potassium hydroxide and 2.2g (0.014mole) of benzoyl-chloride to give 6 as nearly white crystals from ethanol-ligroin.
5-Benzyloxy-6-chloro-10-trifluoromethyl-12
IlbenzofaJ phenothiazine (7) A mixture of 3.68 g (0.01 mole) of 2, 1.6 g (0.013 mole) of benzylbromide and 7 g (0.05 mole) of anhydrous potassium carbonate in 35 ml of anhydrous acetone was refluxed for 20 h. The hot reaction mixture was poured into ice-cold water and the resulting precipitate was filtered, several crystallisations from benzene to give 7 as white plates.
5-Acetoxy-6-chloro-10-trifluoromethyl-12 Hbenzo [a] phenothiazine -7-oxide (8)
A solution of 3.3 g (0.008 mole) of 3, 5.3 ml of
